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OPTICAL MEMBER, DISPLAY DEVICE
INCLUDING THE SAME, AND METHOD OF
MANUFACTURING THE OPTICAL MEMBER

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims priority from and the benefit of
Korean Patent Application No. 10-2017-00863501, filed on
Jul. 7, 2017, which 1s hereby incorporated by reference for
all purposes as 1f fully set forth herein.

BACKGROUND

Field

Exemplary embodiments relate to an optical member, a
display device including the same, and a method of manu-
facturing an optical member.

Discussion of the Background

A hqud crystal display device receives light from a
backlight assembly and displays an image. The backlight
assembly 1ncludes a light source and a light guide plate. The
light guide plate receives light from the light source and
guides a light traveling direction toward a display panel. As
the light source, a point light source such as LED 1s
generally used. However, in the case of the point light
source, light 1s diflused and emitted, so that the straightness
of the light path 1n the light guide plate may become
diminished. When the straightness of light 1n the light guide
plate 1s diminished, the luminance of a light facing surface
may be reduced.

In addition, research has recently been carried out regard-
ing application of a wavelength conversion film to improve
image quality, such as the color reproducibility of a liquid
crystal display device. Generally, a blue light source 1s used
as the light source, and the wavelength conversion film 1s
disposed over the light guide plate to convert blue light into
white light. The wavelength conversion film includes wave-
length conversion particles. These wavelength conversion
particles are protected by a barrier film because they are
generally vulnerable to moisture. However, the barrier film
1s expensive, and may cause an increase 1n thickness.
Further, a complicated assembly process may be required
because the wavelength conversion film should be laminated
on the light guide plate.

The above mnformation disclosed in this Background
section 1s only for enhancement of understanding of the
background of the inventive concept, and, therefore, 1t may
contain information that does not form the prior art that 1s

already known 1n this country to a person of ordinary skill
in the art.

SUMMARY

Exemplary embodiments provide an optical member hav-
ing a light gmde function having an excellent light path
straightness characteristic and/or a wavelength conversion
function.

Exemplary embodiments also provide a display device
having a light guide function having an excellent light path
straightness characteristic and/or a wavelength conversion
function.

Exemplary embodiments also provide a method of manu-
facturing an optical member having a light guide function
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2

having an excellent light path straightness characteristic
and/or a wavelength conversion function.

Additional aspects will be set forth in the description
which follows, and, in part, will be apparent from the
disclosure, or may be learned by practice of the mventive
concepts.

An exemplary embodiment of the inventive concepts
discloses an optical member including a light guide plate, a
low refractive layer, a wavelength conversion layer, a pas-
sivation layer, and an optical pattern formed on a lower
surface of the light guide plate. The low refractive layer 1s
disposed on an upper surface of the light guide plate and has
a lower refractive index than the light guide plate. The
wavelength conversion layer 1s disposed on the low refrac-
tive layer. The passivation layer 1s disposed on the wave-
length conversion layer and covers a side surface of the
wavelength conversion layer and a side surface of the low
refractive layer. The optical pattern 1s formed on a lower
surface of the light guide plate.

An exemplary embodiment of the inventive concepts also
discloses an optical member including a light guide plate
and an optical pattern. The optical pattern 1s disposed on a
lower surface of the light guide plate. The optical pattern
includes a first pattern having a line shape extending in one
direction and a second pattern having an uneven shape and
formed on the first pattern. A side surface of the optical
pattern 1s located imnward from a side surface of the low
refractive layer.

An exemplary embodiment of the mnventive concepts also
discloses an optical member including a light guide plate.
The light guide plate includes an optical pattern integrally
formed on a lower surface thereof. The optical pattern
includes a first pattern having a line shape extending in one
direction and a second pattern formed on the first pattern. A
side surface of the optical pattern 1s located inward from a
side surface of the light guide plate.

An exemplary embodiment of the inventive concepts also
discloses a display device including a light guide plate, a low
refractive layer, a wavelength conversion layer, a passiva-
tion layer, an optical member, a light source and a display
panel. The low refractive layer 1s disposed on an upper
surface of the light guide plate and has a lower refractive
index than the light guide plate. The wavelength conversion
layer 1s disposed on the low refractive layer. The passivation
layer 1s disposed on the wavelength conversion layer and
covers a side surface of the wavelength conversion layer and
a side surface of the low refractive layer. The optical
member includes an optical pattern disposed on a lower
surface of the light guide pattern. The light source 1s
disposed at one or more sides of the light guide plate. The
display panel 1s disposed over the optical member.

An exemplary embodiment of the mnventive concepts also
discloses a method of manufacturing an optical member,
including: preparing a light guide plate, forming a resin layer
on one side of the light guide plate such that a side surface
of the resin layer 1s located inward from a side surface of the
light guide plate, and pressing the resin layer with a stamper
to transfer a surface shape of the stamper. The stamper
includes a first pattern having a line shape extending in one
direction and a plurality of second patterns formed on the
first pattern.

The foregoing general description and the following
detailed description are exemplary and explanatory and are
intended to provide further explanation of the claimed

subject matter.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are included to pro-
vide a further understanding of the inventive concept, and
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are incorporated 1n and constitute a part of this specification,
illustrate exemplary embodiments of the inventive concept,
and, together with the description, serve to explain prin-
ciples of the inventive concept.

FIG. 1 1s a perspective view of an optical member
according to an exemplary embodiment.

FIG. 2 1s a sectional view taken along the line II-II' of
FIG. 1.

FIG. 3 and FIG. 4 are sectional views of low refractive
layers according to various exemplary embodiments.

FIG. 5 15 a bottom perspective view of an optical member
according to an exemplary embodiment.

FIG. 6 1s a bottom view of an optical member according
to an exemplary embodiment.

FIG. 7 1s a sectional view taken along the line VII-VII' of
FIG. 6.

FIG. 8 1s a sectional view taken along the line VIII-VIII
of FIG. 6.

FIG. 9 1s a sectional view taken along the line IX-IX' of
FIG. 6.

FIG. 10 and FIG. 11 are photographs of images showing
the results of measuring the luminous intensity using the
respective light guide plates.

FI1G. 12, FIG. 13, FIG. 14, FIG. 15, and FIG. 16 are
sectional views of an optical member showing the shape and
arrangement of a second pattern of optical patterns accord-
ing to various exemplary embodiments

FIG. 17 1s a sectional view of an optical member accord-
ing to another exemplary embodiment.

FIG. 18 15 a sectional view of an optical member accord-
ing to still another exemplary embodiment.

FI1G. 19 15 a sectional view of an optical member accord-
ing to still another exemplary embodiment.

FI1G. 20 1s a sectional view of an optical member accord-
ing to still another exemplary embodiment.

FIG. 21 1s a sectional view of an optical member accord-
ing to still another exemplary embodiment.

FIG. 22 1s a sectional view of a display device according
to an exemplary embodiment.

FIG. 23 1s a flowchart 1llustrating a method of manufac-
turing an optical member according to an exemplary
embodiment.

FI1G. 24, FIG. 25, FIG. 26, FIG. 27, FIG. 28, FIG. 29, FIG.
30, FIG. 31, FIG. 32, and FIG. 33 are sectional views
illustrating a method of manufacturing an optical member
according to an exemplary embodiment.

FIG. 34, FIG. 35, FIG. 36, and FIG. 37 are sectional views
illustrating a method of manufacturing an optical member
according to another exemplary embodiment.

DETAILED DESCRIPTION OF TH.
ILLUSTRATED EMBODIMENTS

(Ll

In the following description, for the purposes of expla-
nation, numerous specific details are set forth 1n order to
provide a thorough understanding of various exemplary
embodiments. It 1s apparent, however, that various exem-
plary embodiments may be practiced without these specific
details or with one or more equivalent arrangements. In
other instances, well-known structures and devices are
shown 1n block diagram form 1n order to avoid unnecessarily
obscuring various exemplary embodiments.

In the accompanying figures, the size and relative sizes of
layers, films, panels, regions, etc., may be exaggerated for
clarity and descriptive purposes. Also, like reference numer-
als denote like elements.
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When an element or layer 1s referred to as being “on,”
“connected to,” or “coupled to” another element or layer, 1t
may be directly on, connected to, or coupled to the other
clement or layer or intervening elements or layers may be
present. When, however, an element or layer 1s referred to as
being “directly on,” “directly connected to,” or “directly
coupled to” another element or layer, there are no interven-
ing elements or layers present. For the purposes of this
disclosure, “at least one of X, Y, and Z” and “at least one

selected from the group consisting of X, Y, and Z” may be
construed as X only, Y only, Z only, or any combination of

two or more of X, Y, and Z, such as, for instance, XYZ,
XYY, YZ, and Z7. Like numbers refer to like elements
throughout. As used herein, the term “and/or” includes any
and all combinations of one or more of the associated listed
items.

Although the terms first, second, etc. may be used herein
to describe various elements, components, regions, layers,
and/or sections, these elements, components, regions, layers,
and/or sections should not be limited by these terms. These
terms are used to distinguish one element, component,
region, layer, and/or section from another element, compo-
nent, region, layer, and/or section. Thus, a first element,
component, region, layer, and/or section discussed below
could be termed a second element, component, region, laver,
and/or section without departing from the teachings of the
present disclosure.

Spatially relative terms, such as “beneath,” “below,”
“lower,” “above,” “upper,” and the like, may be used herein
for descriptive purposes, and, thereby, to describe one ele-
ment or feature’s relationship to another element(s) or
feature(s) as illustrated 1n the drawings. Spatially relative
terms are mtended to encompass diflerent orientations of an
apparatus 1n use, operation, and/or manufacture in addition
to the orientation depicted 1n the drawings. For example, 1
the apparatus i1n the drawings 1s turned over, elements
described as “below™ or “beneath” other elements or fea-
tures would then be oriented “above” the other elements or
teatures. Thus, the exemplary term “below™ can encompass
both an orientation of above and below. Furthermore, the
apparatus may be otherwise oriented (e.g., rotated 90
degrees or at other orientations), and, as such, the spatially
relative descriptors used herein interpreted accordingly.

The terminology used herein 1s for the purpose of describ-
ing particular embodiments and 1s not intended to be limat-
ing. As used herein, the singular forms, “a,” “an,” and “the”
are mtended to iclude the plural forms as well, unless the
context clearly indicates otherwise. Moreover, the terms
“comprises,” “‘comprising,” “includes,” and/or “including,”
when used 1n this specification, specily the presence of
stated features, integers, steps, operations, elements, com-
ponents, and/or groups thereof, but do not preclude the
presence or addition of one or more other features, integers,
steps, operations, elements, components, and/or groups
thereof.

Various exemplary embodiments are described herein
with reference to sectional illustrations that are schematic
illustrations of 1dealized exemplary embodiments and/or
intermediate structures. As such, variations from the shapes
of the illustrations as a result, for example, of manufacturing
techniques and/or tolerances, are to be expected. Thus,
exemplary embodiments disclosed herein should not be
construed as limited to the particular illustrated shapes of
regions, but are to include deviations 1n shapes that result
from, for instance, manufacturing. The regions 1llustrated 1n
the drawings are schematic 1n nature and their shapes are not
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intended to illustrate the actual shape of a region of a device
and are not mtended to be limiting.

Unless otherwise defined, all terms (including technical
and scientific terms) used herein have the same meaning as
commonly understood by one of ordinary skill in the art to
which this disclosure 1s a part. Terms, such as those defined
in commonly used dictionaries, should be interpreted as
having a meaning that 1s consistent with their meaning in the
context of the relevant art and will not be interpreted in an
idealized or overly formal sense, unless expressly so defined
herein.

FIG. 1 1s a perspective view of an optical member
according to an exemplary embodiment. FIG. 2 1s a sectional
view taken along the line II-IT' of FIG. 1.

Referring to FIGS. 1 and 2, an optical member 100
includes a light guide plate 10, a low refractive layer 20
disposed on the upper surface 10a of the light guide plate 10,
a wavelength conversion layer 30 disposed on the low
refractive layer 20, a passivation layer 40 disposed on the
wavelength conversion layer 30, and an optical pattern 70
disposed on the lower surface 105 of the light guide plate 10.
The light guide plate 10, the low refractive index layer 20,
the wavelength conversion layer 30, the passivation layer
40, and the optical pattern 70 may be integrally connected.

The function of the light guide plate 10 1s to guide the
traveling path of light. The light guide plate 10 may gener-
ally have a polygonal columnar shape. The planar shape of
the light guide plate 10 may be rectangular, but 1s not limited
thereto. In an exemplary embodiment, the light guide plate
10 may have a hexagonal columnar shape with a rectangular
planar shape, and the hexagonal columnar shape may
include an upper surface 10qa, a lower surface 106, and four
side surfaces (10s: 10s1, 1052, 1053, and 10s4).

In an exemplary embodiment, each of the upper surface
10a and lower surface 106 of the light guide plate 10 1s
located on the same plane. The plane on which the upper
surface 10a 1s located and the plane on which the lower
surface 105 1s located may be substantially parallel to each
other, and thus the light guide plate 10 may have a uniform
thickness as a whole. However, the inventive concepts are
not limited thereto, and the upper surface 10a or the lower
surface 100 may be formed of a plurality of planes, or the
plane on which the upper surface 10a 1s located and the
plane on which the lower surface 106 1s located may
intersect each other. For example, 1n a wedge-typed light
guide plate 10, the thickness thereof may be reduced from
one side surface (for example, light incidence surface) to the
other side surface (for example, light facing surface) facing
the one side surface. Further, in the vicinity of one side
surface (for example, light incidence surface), the lower
surtace 106 1s inclined upward toward the other side surface
(for example, light facing surface) facing the one side
surface to reduce the thickness thereof, and then the upper
surface 10a and the lower surface 100 may be formed 1n a
flat shape.

In an application example of the optical member 100, the
light source 400 may be disposed adjacent to at least one
side surface 10s of the light guide plate 10. FIG. 1 illustrates
a case where a plurality of LED light sources 410 mounted
on a printed circuit board 420 are disposed adjacent to one
side surface 10s1 at which one long side of the light guide
plate 10 1s located, but the present mvention 1s limited
thereto. For example, the plurality of LED light sources 410
may be disposed adjacent to both long side surfaces 10s1
and 10s3, or may be disposed adjacent to one short side
surface 10s2 or 10s4 or both short side surfaces 10s2 and
10s4. In the exemplary embodiment of FIG. 1, one long side
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surface 10s1 of the light guide plate 10 disposed adjacent to
the light source 400 1s a light incidence surface (marked as
10s1' for convenience of explanation in the drawings), and
the other long side surface 10s3 facing the one long side
surface 1s a light facing surface (marked as ‘10s3° for
convenience ol explanation in the drawings).

The light guide plate 10 may be made of an organic
material or an inorganic material. For example, the light
guide plate 10 may be made of an organic material such as
PMMA (polymethyl methacrylate), PC, or PET, or an 1nor-
ganic material such as glass, but the inventive concepts are
not limited thereto.

The low refractive layer 20 1s disposed on the upper
surface 10a of the light gmide plate 10. The low refractive
layer 20 1s mterposed between the light guide plate 10 and
the wavelength conversion layer 30 to assist 1n total reflec-
tion of the light guide plate 10. More specifically, 1n order
for the light guide plate 10 to perform ethicient light guide
from the light incidence surface 10s1 to the light facing
surface 10s3, effective total internal retlection 1s performed
on the upper surface 10a and lower surface 105 of the light
guide plate 10. One of the conditions under which total
internal reflection can be performed in the light guide plate
10 1s that the refractive index of the light guide plate 10 1s
greater than the refractive index of a medium forming an
optical interface together with the light gmide plate 10. As
the refractive mdex of the medium forming the optical
interface together with the light guide plate 10 becomes
lower, a total reflection critical angle becomes smaller, so
that more total internal reflections can be performed.

Explaining a case where the light guide plate 10 1s made
of glass having a refractive index of about 1.5, when the
upper surface 10a of the light guide plate 10 1s exposed to
an air layer to form an interface therebetween, sutlicient total
reflection may be performed because the air layer generally
has a refractive index of about 1. However, as shown 1n FIG.
2, when other optical functional layers are integrally lami-
nated on the upper surface 10a of the light guide plate 10,
generally, 1t 1s diflicult to obtain suflicient total retlection.
For example, when a material layer having a refractive index
of 1.5 or more 1s laminated on the upper surtace 10q of the
light guide plate 10, total reflection cannot be performed on
the upper surface 10a of the light guide plate 10. Further,
when a material layer having a refractive index slightly
smaller than that of the light guide plate 10, for example,
about 1.49, 1s laminated on the upper surface 10a of the light
guide plate 10, total internal reflection can be performed on
the upper surface 10a of the light guide plate 10, but
suflicient total internal reflection cannot be performed
because a critical angel 1s too large. The wavelength con-
version layer 30 laminated over the upper surface 10q of the
light guide plate 10 generally has a refractive index of about
1.5. When this wavelength conversion layer 30 i1s directly
laminated on the upper surtace 10a of the light guide plate
10, 1t 1s difficult to obtain suflicient total reflection on the
upper surface 10a of the light guide plate 10.

The low refractive layer 20 interposed between the light
guide plate 10 and the wavelength conversion layer 30 form
an interface together with the upper surface 10a of the light
guide plate 10, and has a lower refractive index than the light
guide plate 10, so as to allow total retlection to be performed
on the upper surface 10a of the light guide plate 10. Further,
the low refractive layer 20 has a lower refractive index than
the wavelength conversion layer 30, which 1s a material
layer disposed thereon, so as to allow more total reflections
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to be performed compared to when the wavelength conver-
sion layer 30 1s directly disposed on the upper surface 10qa
of the light guide plate 10.

The diflerence 1n refractive index between the light guide
plate 10 and the low refractive layer 20 may be 0.2 or more.
When the refractive index of the low refractive layer 20 1s
smaller than the refraction index of the light guide plate 10
by 0.2 or more, suflicient total retlection can be performed
through the upper surface 10a of the light guide plate 10.
The upper limit of the difference in refractive index between
the light guide plate 10 and the low refractive layer 20 1s not
particularly limited, but may be 1 or less in consideration of
the refractive indexes of the generally-used light guide plate
10 and low refractive index layer 20.

The refractive index of the low refractive layer 20 may be
in a range of 1.2 to 1.4. Generally, the closer the refractive
index of a solid medium 1s to 1, the more the manufacturing
cost thereol increases exponentially. When the refractive
index of the low refractive layer 20 1s 1.2 or more, an
excessive 1ncrease 1 manufacturing cost can be prevented.
Further, when the refractive index of the low refractive layer
20 15 1.4 or less, 1t 1s advantageous to sufliciently reduce the
total reflection critical angle of the upper surtace 10q of the
light guide plate 10. In an exemplary embodiment, a low
refractive layer 20 having a refractive index of about 1.25
may be applied.

The low refractive layer 20 may include voids to exhibit
the above-mentioned low refractive index. The voids may be
formed 1n a vacuum, or may be filled with an air layer, gas,
or the like. The void space may be defined by particles,
matrices, or the like. Details will be described with reference
to FIGS. 3 and 4.

FIGS. 3 and 4 are sectional views of low refractive layers
according to various exemplary embodiments.

Referring to FIGS. 3 and 4, 1n an exemplary embodiment,
the low refractive layer 20, as shown in FIG. 3, may include
particles PT and voids VD. For example, 1n the low refrac-
tive layer 20, the particles PT may be attached to each other,
and the voids may be formed among the particles P1. The
voids VD may be entirely or partially connected to each
other. In another exemplary embodiment, the low refractive
layer 20, as shown 1n FIG. 4, may include a matrix MX such
as a foam resin and a plurality of voids disposed in the
matrix MX.

When the low refractive layer 20 includes the voids, the
total refractive mndex of the low refractive layer 20 has a
value between the refractive index of the particles Pl/the
matrix MX and the refractive index of the voids VD.
Therefore, even when a material having a refractive index of
1.4 or more 1s used as the particles PT/matrix MX, the total
refractive index of the low refractive layer 20 may have a
value of 1.4 or less, for example, a value of about 1.25. In
an exemplary embodiment, the particles PT/matrix MX may
be made of an organic material such as siloxane, but may
also be made of other organic materials or inorganic mate-
rials. In an exemplary embodiment, the low refractive layer
20 may further include a filler for adjusting the refractive
index and strength of the low refractive layer 20.

The thickness of the low refractive layer 20 may be 0.4
um to 2 um. When the thickness of the low refractive layer
20 15 0.4 um or more in the visible light wavelength range,
an ellective optical interface can be formed together with the
upper surface 10a of the light guide plate 10, so that the total
reflection according to Snell’s law can be performed well on
the upper surface of the light guide plate 10. When the low
refractive index layer 20 1s too thick, thinning of the optical
member 100 1s more difficult to obtain, a material cost
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increases, and the large thickness of the low refractive index
layer 20 has a disadvantageous eflect on the luminance of
the optical member 100, so that the low refractive layer 20
may be desirably formed to have a thickness of 2 um or less.
In an exemplary embodiment, the thickness of the low
refractive layer 20 may be about 0.5 um.

The low refractive layer 20 covers most of the upper
surface 10a of the light guide plate 10, and may expose a
part of the edge of the light guide plate 10. In other words,
the side surtace 10s of the light guide plate 10 may protrude
with respect to the side surface 20s of the low refractive
layer 20. The upper surface 10a of the light guide plate 10,
to which the low refractive layer 20 1s exposed, provides a
space 1n which the side surface 20s of the low refractive
layer 20 can be stably covered by the passivation layer 40.

The low refractive layer 20 may be formed by a method
such as coating. For example, the low refractive layer 20
may be formed by applying a composition for the low
refractive layer 20 onto the upper surface of the light guide
plate 10 by slit coating and then drying and curing the
composition. However, the inventive concepts are not lim-
ited thereto, and other various lamination methods may be
used.

The wavelength conversion layer 30 i1s disposed on the
upper surtace 20a of the low refractive layer 20. The
wavelength conversion layer 30 converts the wavelength of
at least a part of incident light. The wavelength conversion
layer 30 may include a binder layer and wavelength con-
version particles dispersed in the binder layer. The wave-
length conversion layer 30 may further include scattering
particles dispersed in the binder layer, in addition to the
wavelength conversion particles.

The binder layer 1s a medium 1n which the wavelength
convertmg particles are dispersed, and may be made of
various resin compositions, which may be generally referred
to as a “binder”. However, the mventive concepts are not
limited thereto. In this specification, the 1s medium may be
referred to as a “binder layer” regardless of 1ts name, other
additional functions, constituent materials, and the like, as
long as 1t can disperse the wave conversion particles and/or
the scattering particles.

The wavelength conversion particles are particles for
converting the wavelength of incident light, and may be, for
example, quantum dots (QD), fluorescent matenal particles,
or phosphorescent material particles. A quantum dot 1s a
material having a crystal structure of several nanometers, 1s
composed of several hundreds to several thousands of
atoms, and exhibits an quantum confinement eflect of
increasing an energy bandgap due to a small size. When light
having a wavelength higher than the energy bandgap of the
quantum dot 1s applied, the quantum dot absorbs the light to
become an excited state, and emits light having a specific
wavelength to fall to a ground state. The wavelength of the
emitted light has a value corresponding to the energy band-
gap. The quantum dots can control the luminescence char-
acteristics due to the quantum confinement effect by adjust-
ing the size and composition thereof.

The wavelength converting particles may include a plu-
rality of wavelength converting particles for converting
incident light to different wavelengths. For example, the
wavelength conversion particle may include a first wave-
length conversion particle converting incident light of a
specific wavelength into light of a first wavelength and emats
the light and a second wavelength conversion particle con-
verting 1ncident light of a specific wavelength into light of
a second wavelength and emits the light. In an exemplary
embodiment, the light emitted from the light source and
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incident on the wavelength conversion particle 1s blue light,
the first wavelength may be a green wavelength, and the
second wavelength may be a red wavelength. For example,
the blue wavelength 1s a wavelength having a peak at 420 to
4’70 nm, the green wavelength 1s a wavelength having a peak
at 520 nm to 570 nm, and the red wavelength may be 15 a
wavelength having a peak at 620 nm to 670 nm. However,
it should be understood that the blue, green, and red wave-
lengths are not limited to the above examples, and 1nclude
all wavelength ranges known 1n the art that can be recog-
nized as blue, green, and red.

In an exemplary embodiment, the blue light incident on
the wavelength conversion layer 30 passes through the
wavelength conversion layer 30 and simultaneously a part of
the blue light enters the first wavelength conversion particles
to be converted into a green wavelength and emitted, another
part of the blue light enters the second wavelength conver-
sion particles to be converted mnto a red wavelength and
emitted, and a residual part of the blue light 1s directly
emitted without entering the first and second wavelength
conversion particles. Therefore, the light having passed
through the wavelength conversion layer 30 includes all
light of a blue wavelength, light of a green wavelength, and
light of a red wavelength. When the ratio of the emitted light
of different wavelengths 1s appropriately adjusted, white
light or outgoing light of other colors can be displayed. The
converted lights 1n the wavelength conversion layer 30 are
concentrated within a narrow range of specific wavelengths,
and have a sharp spectrum with a narrow half width.
Theretfore, when colors are expressed by filtering the light of
such a spectrum with a color filter, color reproducibility can
be 1mproved.

Unlike the above exemplary embodiment, incident light 1s
short-wavelength light, such as ultraviolet light, and three
kinds of wavelength conversion particles for converting the
incident light mto light of blue, green, and red wavelengths
are disposed 1n the wavelength conversion layer 30, so as to
emit white light.

The wavelength conversion layer 30 may further include
scattering particles. The scattering particles may be non-
quantum particles, and may also be particles having no
wavelength conversion function. The scattering particles can
scatter incident light such that 1s more 1ncident light can be
incident onto the wavelength conversion particles. In addi-
tion, the scattering particles can serve to uniformly control
the emission angle ol light for each wavelength. More
specifically, when a part of incident light 1s incident on the
wavelength conversion particles to convert a wavelength
and then the light of the converted wavelength 1s emaitted, the
light has scattering characteristics of emission direction
thereol being random. If the scattering particles are not
present 1n the wavelength conversion layer 30, the light of
green and red wavelengths emitted after the collision with
the wavelength conversion particles has scattering emission
characteristics, but the light of a blue wavelength emitted
without the collision with the wavelength conversion par-
ticles does not have scattering emission characteristics, so
that the emission amount of the light of blue/green/red
wavelengths will be different depending on the emission
angle. The scattering particles provide scattering emission
characteristics to the light of a blue wavelength emitted
without the collision with the wavelength conversion par-
ticles, thereby similarly adjusting the emission angle of light
for each wavelength. As the scattering particles, 110, S10,,
or the like may be used.

The wavelength conversion layer 30 may be thicker than
the low refractive layer 20. The thickness of the wavelength
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conversion layer 30 may be about 10 um to 50 um. In an
exemplary embodiment, the thickness of the wavelength
conversion layer 30 may be about 15 um.

The wavelength conversion layer 30 may cover the upper
surface 20a of the low refractive index layer 20, and may
completely overlap the low refractive index layer 20. The
lower surface 306 of the wavelength conversion layer 30
may be in direct contact with the upper surtace 20a of the
low refractive layer 20. In an exemplary embodiment, the
side surface 30s of the wavelength conversion layer 30 may
be aligned with the side surface 20s of the low refractive
layer 20. The inclination angle of the side surface 30s of the
wavelength conversion layer 30 may be smaller than the
inclination angle of the side surface 20s of the low refractive
layer 20. As described later, when the wavelength conver-
sion layer 30 1s formed by slit coating or the like, the side
surface 30s of the relatively thick wavelength conversion
layer 30 may have a gentle inclination angle smaller than the
side surface 20s of the low refractive layer 20. However, the
present invention 1s not limited thereto, and the inclination
angle of the side surface 30s of the wavelength conversion
layer 30 may be substantially equal to or smaller than the
inclination angle of the side surface 20s of the low refractive
index layer 20 depending on the forming method.

The wavelength conversion layer 30 may be formed by a
method such as coating. For example, the wavelength con-
version layer 30 may be formed by applying a wavelength
conversion composition onto the light guide plate 10 pro-
vided with the low refractive layer 20 and then drying and
curing the composition. However, the present invention 1s
not limited thereto, and various other lamination methods
may be used.

The passivation layer 40 1s disposed on the low refractive
layer 20 and the wavelength conversion layer 30. The
passivation layer 40 serves to prevent the permeation of
moisture and/or oxygen (heremafiter, referred to as “mois-
ture/oxygen”). The passivation layer 40 may contain an
inorganic material. For example, the passivation layer 40
may contain silicon nitride, aluminum mtride, zircontum
nitride, titanium nitride, hatnium nitride, tantalum nitride,
silicon oxide, aluminum oxide, titanium oxide, tin oxide,
cerium oxide, or silicon oxynitride, or may be a metal thin
film having light transmittance. In an exemplary embodi-
ment, the passivation layer 40 may be made of silicon
nitride.

The passivation layer 40 completely covers the low
refractive index layer 20 and the wavelength conversion
layer 30. The passivation layer 40 completely overlaps the
wavelength conversion layer 30 and extends further out-
wardly therefrom to cover the side surface 30s of the
wavelength conversion layer 30 and the side surface 20s of
the low refractive layer 20. The passivation layer 40 extends
to the upper surface 10q of the edge of the light guide plate
10 exposed by the low refractive layer 20 such that a part of
the edge of the passivation layer 40 1s 1n direct contact with
the upper surface 10a of the light guide plate 10. In an
exemplary embodiment, the side surface 40s of the passi-
vation layer 40 may be aligned with the side surface 10s of
the light guide plate 10. The inclination angle of the side
surface 40s of the passivation layer 40 may be larger than the
inclination angle of the side surface 30s of the wavelength
conversion layer 30. Further, the inclination angle of the side
surface 40s of the passivation layer 40 may be larger than the
inclination angle of the side surface 20s of the low refractive
layer 20.

The thickness of the passivation layer 40 may be less than
that of the wavelength conversion layer 30, and may be
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equal to or less than that of the low refractive layer 20. The
thickness of the passivation layer 40 may be 0.1 um to 2 um.
When the thickness of the passivation layer 40 1s 0.1 um or
more, the passivation layer can exhibit a significant mois-
ture/oxygen permeation preventing function, and when the
thickness thereof 1s 0.3 um or more, the passivation layer can
have an eflective significant moisture/oxygen permeation
preventing function. The passivation layer 40 having a
thickness of 2 um or less 1s advantageous in terms of
thinning and transmittance. In an exemplary embodiment,
the thickness of the passivation layer 40 may be about 0.4
L.

The wavelength conversion layer 30, particularly, the
wavelength conversion particles included therein, 1s vulner-
able to moisture/oxygen. In the case of a wavelength con-
version {1lm, barrier films are laminated on the upper and
lower surfaces of the wavelength conversion layer 30 to
prevent the permeation of moisture/oxygen. In contrast, in
the case of this exemplary embodiment, the wavelength
conversion layer 30 1s directly disposed without a barrier
f1lm, so that a sealing structure for protecting the wavelength
conversion layer 30 1s required instead of the barrier film.
The sealing structure may be realized by the passivation
layer 40 and the light gmide plate 10.

The gate through which moisture can permeate the wave-
length conversion layer 30 1s the upper surtace 30a, side
surface 30s, and lower surface 306 of the wavelength
conversion layer 30. As described above, since the upper
surface 30q and side surface 30s of the wavelength conver-
sion layer 30 are covered and protected by the passivation
layer 40, the permeation of moisture/oxygen can be blocked
or at least reduced (hereinafter referred to as “blocked/
reduced”).

Meanwhile, the lower surface 3056 of the wavelength
conversion layer 30 1s 1n contact with the upper surface 20a
of the low refractive layer 20. In this case, when the low
refractive layer 20 includes voids, or 1s made of an organic
material, moisture can move 1n the low refractive layer 20,
so that the permeation of moisture/oxygen 1nto the lower
surface 3056 of the wavelength conversion layer 30 can be
conducted. However, since the side surface 20s of the low
refractive layer 20 1s covered and protected by the passiva-
tion layer 40, the permeation of moisture/oxygen through
the side surface 20s of the low refractive layer 20 can be
blocked/reduced. Even when the low refractive layer 20
protrudes from the wavelength conversion layer 30 to allow
a part of the upper surface 20a thereol to be exposed, the
corresponding portion 1s covered and protected by the
passivation layer 40, so that the permeation of moisture/
oxygen can be blocked/reduced. The lower surface 206 of
the low refractive layer 20 1s 1n contact with the light guide
plate 10. When the light guide plate 10 1s made of an
inorganic material such as glass, the permeation of moisture/
oxygen can be blocked/reduced in the same manner as the
passivation layer 40. Consequently, since the surface of the
laminate of the low refractive layer 20 and the wavelength
conversion layer 30 1s surrounded and sealed by the passi-
vation layer 40 and the light guide plate 10, even when the
transfer path of moisture/oxygen 1s provided in the low
refractive layer 20, the moisture/oxygen permeation itself
can be blocked/reduced by the sealing structure, so that the
deterioration of the wavelength conversion particles caused
by moisture/oxygen can be prevented or at least alleviated.

The passivation layer 40 may be formed by a method such
as vapor deposition. For example, the passivation layer 40
may be formed on the light guide plate 10, on which the low
refractive layer 20 and the wavelength conversion layer 30
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are sequentially formed, by using chemical vapor deposi-
tion. However, the present invention 1s not limited thereto,
and various other lamination methods may be used.

As described above, the optical member 100, which 1s an
integrated single member, can perform both a light guide
function and a wavelength conversion function. The inte-
grated single member can simplily an assembly process of
a display device. Further, the optical member 100 can allow
total reflection to be eflectively conducted on the upper
surface 10a of the light guide plate 10 by disposing the low
refractive layer 20 on the upper surface 10a of the light
guide plate 10, and can prevent the deterioration of the
wavelength conversion layer 30 by sealing the low refractive
layer 20 and the wavelength conversion layer 30 with the
passivation layer 40 or the like.

In addition, the wavelength conversion layer 30 of the
optical member 100 and the sealing structure thereof can
reduce a manufacturing cost and thickness, compared with
a wavelength converting film provided as a separate film.
Specifically, the wavelength conversion film 1s configured
such that barrier films are attached to the upper and lower
surfaces of the wavelength conversion layer 30. In this case,
the barrier film 1s expensive to form, and has a relatively
large thickness of 100 um or more, so that the total thickness
of the wavelength conversion film 1s about 270 um. In
contrast, since the optical member according to exemplary
embodiments 1s formed of the low refractive layer 20 having
a thickness of about 0.5 um and the passivation layer having
a thickness of about 0.4 um, the total thickness of the optical
member 100 excluding the light guide plate 10 can be
maintained at a level of about 16 um, so that the thickness
of the display device 1000 employing the optical member
100 can be reduced. Further, since the optical member
according to exemplary embodiments 1s not provided with
an expensive barrier {ilm, manufacturing costs can be con-
trolled and reduced to a lower level than that of the wave-
length conversion film.

Heremaftter, the optical pattern 70 will be described 1n
detaul.

FIG. 5 1s a bottom perspective view of an optical member
according to an exemplary embodiment. FIG. 6 1s a bottom
view ol an optical member according to an exemplary
embodiment. FIG. 7 1s a sectional view taken along the line
VII-VII' of FIG. 6.

Referring to FIGS. 5 to 7, the optical pattern 70 1s
disposed on the lower surface 106 of the light guide plate 10.
The optical pattern 70 adjusts the traveling path of light to
allow the light guide plate 10 to uniformly supply the light
toward the display panel 300. The optical pattern 70 covers
most of the lower surface 106 of the light guide plate 10, and
may expose a part of the edge of the light guide plate 10. In
other words, the side surface 10s of the light guide plate 10
may protrude with respect to the side surface 70s of the
optical pattern 70. It 1s possible to prevent the optical pattern
70 from protruding outward beyond the light guide plate 10
by securing a certain space between the side surface 70s of
the optical pattern 70 and the side surface 10s of the light
guide plate 10. Further, in the case of forming the optical
pattern 70 using an imprinting method, 1t 1s possible to
prevent a resin from overflowing toward the side face 10s of
the light guide plate 10 during a resin application process.

The side surface 70s of the optical pattern 70 may be
substantially aligned with the side surface 20s of the low
refractive layer 20.

In an exemplary embodiment, the optical pattern 70 may
be made of a material having a refractive index similar to
that of the light guide plate 10. When the refractive index of
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the optical pattern 1s the same as or similar to the refractive
index of the light guide plate, light may be propagated like
a single integrated light guide plate without recognizing the
interface between the lower surface 105 of the light guide
plate 10 and the optical pattern 70 as an optical interface. 5
However, the present invention 1s not limited thereto, and
the optical pattern 70 and the light guide plate 10 may have
different refractive indexes from each other. In this case,
refraction and reflection can be performed at the interface,
but the overall light guide function can be maintained. 10

The optical pattern 70 may be formed by applying the
resin onto the light guide plate 10 using an i1mprinting
method, 1n which case a separate adhesive member may be
omitted.

The optical pattern 70 includes a first pattern 71 disposed 15
over most of the lower surface 1056 of the light guide plate
10 and a second pattern 72 partially disposed on the first
pattern 71. The first pattern 71 includes a convex surface,
has a continuous line shape extending from the light inci-
dence surface 10s1 to the light facing surface 10s3, and 20
guides the light incident into the light guide plate 10 to be
straightly traveled toward the light facing surface 10s3. That
1s, the first pattern 71 refracts light traveling toward both
side surfaces 10s2 and 10s4 adjacent to the light facing
surface 10s3 to allow the refracted light to travel toward the 25
light facing surface 10s3.

The second pattern 72 has a groove shape formed on the
first pattern 71, and refracts light to guide the travelling
direction of the light toward the display panel 300. That 1s,
the second pattern 72 refracts the light traveling through the 30
total reflection 1n the light guide plate 10 and the optical
pattern 70 to allow the light to travel toward the display
panel 300.

The first pattern 71 may include a base portion 71a and a
pattern portion 71b5. The base portion 7la 1s a region 35
between the pattern portion 715 and the light guide plate 10,
and means a portion where no pattern 1s formed. The base
portion 71a supports the pattern portion 715 such that the
first pattern 71 can be sufliciently attached to the light guide
plate 10. 40

The pattern portion 715 means a portion where the pattern
1s formed. The pattern portion 715 may adjust the path of
light. That 1s, the path of light 1s adjusted such that the light
entering the light incidence surface 10s1 passes through the
base portion 71a, and 1s refracted/reflected at the interface 45
formed by the pattern portion 715 and an air layer to travel
toward the light facing surface 10s3. Specifically, a part of
light emitted from the light source 400 travels toward the
light facing surface 1053, and another part of the light travels
toward both side surfaces 10s2 and 1054 between the light s0
tacing surface 10s3 and the light incidence surface 10s1. The
traveling direction of the light may be changed such that a
part of the light traveling toward both side surfaces 10s2 and
10s4 1s refracted at the interface between the pattern portion
71b and the air layer to travel toward the light facing surface 55
10s3.

The pattern portion 715 may have a straight line shape
extending continuously from the light incidence surface
1051 to the light facing surface 10s3, and may have various
sectional shapes such as a semicircle, a triangle, and a 60
rectangle. The sectional shape of the pattern portion 715
may be constant along the extended straight line, but the
present invention 1s not limited thereto. For example, the
pattern portion 715 may have a lenticular shape as shown in
FIG. 7, and may have a semi-circular section whose size 1s 65
constant from the light incidence surface 10s1 to the light
tacing surface 10s3. Although not shown in the drawings,
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the semi-circular section of the pattern portion 715 may
increase 1n size from the light incidence surface 10s1 to the
light facing surface 10s3.

The thickness d71 of the first pattern 71 can be calculated
as the sum of the height h71a of the base portion 71a and the
height h715 of the pattern portion 715. The base portion 71a
has the same height h71a throughout the first pattern 71,
whereas the height h716 of the pattern 716 may vary
depending on the shape of the pattern. Therefore, the change
of the thickness d71 of the first pattern 71 depends on the
change of the height h716 of the pattern portion 71b.
[lustratively, when the first pattern 71 1s a lenticular pattern,
a position where the thickness d71 of the first pattern 71 1s
largest may correspond to a position where the height h715
of the pattern portion 715 1s highest, that 1s, a ndge. Further,
a position where the thickness d71 of the first pattern 71 1s
smallest may correspond to a valley. At the valley, the
thickness d71 of the first pattern 71 may be equal to the
height h71a of the base portion 71a.

The maximum value of the thickness d71 of the first
pattern 71 may be about 40 um or less. When the thickness
d71 of the first pattern 71 1s more than 40 pum, it makes 1t
more dithicult to reduce the thickness of the optical member
100, a matenial cost increases, and a possibility of the first
pattern being detached from the light guide plate 10 with the
increase 1n weight may increase. In addition, when the first
pattern 71 1s formed by a imprinting method, UV curing time
increases according to the increase of the thickness of the
applied resin, so that a possibility of the first pattern 71
becoming yellow increases. Although the lower limit of the
thickness d71 of the first pattern 71 1s not limited, 1t 1s
preferable that the base portion 71a and the pattern portion
716 have enough thickness to exhibit a suflicient effect.

The height h71a of the base portion 71a and the height
h715 of the pattern portion 715 may be determined in
consideration of the thickness d71 of the first pattern 71.
That 1s, the sum of the height h'715 of the pattern portion 715
and the height h71a of the base portion 71a may be about 40
um or less. The height h71a of the base portion 71a may be
within about 20 um, and the height h715 of the pattern
portion 715 may be 1n a range of 5 um to 20 um. In general,
as the height h715 of the pattern portion 715 1s greater than
the width p71 of the pattern portion 715, that 1s, the pattern
portion 715 protrudes from the base portion 7la, the
straightness of light increases, but it 1s practically difhicult to
increase the height h715 of the pattern portion 715 1ndefi-
nitely in consideration of the thickness d71 of the first
pattern 71. Further, when the height h71a of the base portion
71a 1s less than about 20 um, considering that 1t 1s diflicult
to sulliciently support the pattern portion 715, the height
h715b of the pattern portion 715 may be about 20 um or less.
In addition, the height h7156 of the pattern portion 715 may
be 5 um or more. When the height h715 of the pattern
portion 715 1s 5 um or more, the surface area of the pattern
portion 715 1s secured to some extent, and suilicient refrac-
tion for change the path of light may occur.

The pitch p71 of the pattern portion 715 may be deter-
mined in consideration of the height h715 of the pattern
portion 715. When the ratio of pitch p71 to height h715 of
the pattern portion 715 1s excessively large, the surface area
of the pattern portion 7156 becomes small, and thus a
probability of light being refracted at the surface of the
pattern portion 715 1s reduced. Further, when the ratio of
pitch p71 to height h71b of the pattern portion 715 1s
excessively small, it may be diflicult to ensure suilicient
durability to support the pattern portion 715 protruding from
the base portion 71a. Taking this into consideration, the
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pitch p71 of the pattern portion 715 may be 1n a range of 70
um to 150 um. That 1s, when the pitch p71 of the pattern
portion 715 1s 150 um or less, the first pattern 71 1s eflective
in 1nducing the straightness of light within the aforemen-
tioned range of the height h715 of the pattern portion 715.
Further, when the pitch p71 of the pattern portion 7156 1s 70
um or more, it 15 advantageous to secure durability for
maintaining the shape of the pattern portion 715 within the
alforementioned range of the height h715 of the pattern
portion 715. In addition, in the case where the first pattern
71 1s formed by an imprinting method, when a stamper 1s
separated from a resin by the attraction force between the
resin, which 1s the material of the first pattern 71, and the
stamper, the resin may fall off. However, when the pitch p7
of the pattern portion 715 1s 70 um or more, a suilicient
attractive force between the resins can be ensured to such a
degree that the resin does not fall off due to the stamper. In
an exemplary embodiment, the height h715 of the pattern
portion 716 may about 8.5 um, and the pitch p71 of the
pattern portion 715 may be about 70 um.

The second pattern 72 may have an uneven shape formed
on the surface of the first pattern 71. Specifically, the
plurality of second patterns 72 may be provided on the
surface of the first pattern 71, and the second pattern 72 may
have a concave pattern recessed from the surface of the first
pattern 71 or a convex pattern shape protruding from the
surface of the first pattern 71. Further, the plurality of second
patterns 72 may include both the concave pattern shape and
the convex pattern shape. The second pattern 72 may be a
refraction pattern for refracting light to guide the light
toward the display panel 300. That 1s, the incident angle of
the light traveling in the light guide plate 10 and the optical
pattern 70 through total reflection becomes smaller than a
critical angle at an optical interface formed by the second
pattern 72 and an air layer, so that the traveling path of the
light may be changed toward the display panel 300.

The second patterns 72 may be arranged at different
density along the length direction of the first pattern 71. For
example, a region adjacent to the light incidence surface
1051, to which a relatively large amount of light 1s guided,
may has low arrangement density, and a region adjacent to
the light facing surface 10s3, to which a relatively small
amount of light 1s guided, may have high arrangement
density. As another example, the area of the second pattern
72 1n the region adjacent to the light incidence surface 10s1
may be made smaller, and the area of the second pattern 72
may be made larger toward the region adjacent to the light
facing surface 10s3.

The second patterns 72 may be regularly arranged along
the width direction of the first pattern 71, but the second
patterns 72 may also be irregularly arranged. However, in
order to uniformly supply light toward the display panel 300,
it may be advantageous to arrange the second patterns 72 at
similar density along the width direction. The second pattern
72 may be disposed not only at the ridge of the first pattern
71 but also at the valley of the first pattern 71, and may also
be disposed over the ridge and the valley. In an exemplary
embodiment, the second patterns 72 may be arranged to be
staggered along the width direction of the first pattern 71.
That 1s, when the length direction of the first pattern 71 1s a
row and the width direction of the first pattern 71 1s a
column, the second patterns 72 arranged in the same column
may not be arranged 1n the adjacent row. In other words, the
second patterns 72 arranged in the same column may be
arranged only in the odd-numbered rows, and may not be
arranged 1n the even-numbered rows.
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FIG. 8 1s a sectional view taken along the line VIII-VIII
of FIG. 6. FIG. 9 15 a sectional view taken along the line
IX-IX' of FIG. 6.

Referring to FIGS. 8 and 9, the second pattern 72 may
have a groove shape recessed from the surface of the first
pattern 71. Specifically, the second pattern 72 may be a
conical concave groove pattern whose bottom surface 1is
clliptical. However, the present invention 1s not limited
thereto, and the second pattern 72 may be a concave groove
pattern having a conical shape, a truncated conical groove or
a dome-shaped concave groove, the bottom surface of each
which 1s circular.

The height h72 of the second pattern 72 may be in a range
of 10 um to 20 um. The maximum value of the height h72
of the second pattern 72 may have a value of about 20 um
or less which 1s the height h71a of the base portion 71a of
the first pattern 71. That 1s, when the second pattern 72 1s
formed at a position where the thickness d71 of the first
pattern 71 1s the thinnest, that 1s, the thickness d71 of the first
pattern 71 1s equal to the height h71a of the base portion 71a,
the second pattern 72 cannot be formed deeper than the first
pattern 71, so that the height h72 of the second pattern 72
may be limited by the height h71a of the base portion 71a.
In addition, considering the traveling path of light, the height
h72 of the second pattern 72 1s 10 or more, which 1s
advantageous 1n scattering light and guiding the scattered
light toward the display panel 300.

The inclination angle a of the second pattern 72 may be
in a range from 7.5° to 55°. When the inclination angle o 1s
less than 7.5°, 1t 1s diflicult to set light on the traveling path
of the light straightly traveling toward the light facing
surface 10s3. Therefore, when the inclination angle o 15 7.5°
or more, 1t 15 possible to guide more light traveling paths
toward the display panel 300. Further, when the inclination
angle o 1s more than 55°, the mncident angle of light with
respect to the second pattern 72 increases, and thus a
probability of total retlection increases, so that the traveling,
path of light may be reversed toward the incident surface.

In order to experimentally examine the effect of improv-
ing the straightness of light by the optical pattern 70, two
light guide plates 10 formed of glass were prepared. One
light guide plate 10, as a comparative example, was pro-
vided with no optical pattern 70, and the other light guide
plate, as an example, was provided on the lower surface
thereol with an optical pattern 70 including a base portion
71a having a height h71a of 20 um, a pattern portion 715
having a height h715b of 8.5 um and a pitch p715 of 70 um,
and a second pattern 72 having a height h72 of 20 um and
a pitch p72 of 100 um. FIGS. 10 and 11 show photographs
of the results of measuring the luminous intensity using the
respective light guide plates 10. The ratios of amounts of
light reaching the points A, B, C and D 1n FIGS. 10 and 11

are shown 1n Table 1 below.

TABLE 1
Comparative Example Example
Ratio of light amount A/light 76.8 15.5
amount B (%)
Ratio of light amount C/light 98.2 25.7

amount D (%)

Referring to Table 1 and FIGS. 10 and 11, in the case of

the Comparative Example, the ratio of the amount of light
reaching the point A and the amount of light reaching the
poimnt B (hereinafter, referred to as “ratio of light amount
A/light amount B”) 1s 76.8%. In contrast, in the case of the
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light guide plate 10 according to an exemplary embodiment
of the present invention, the ratio of light amount A/light
amount B 1s 15.5%. In the case of the Comparative Example,
the ratio of light amount C/light amount D 15 98.2%. In
contrast, in the case of the light guide plate 10 according to
an exemplary embodiment of the present invention, the ratio
of light amount C/light amount D 1s 25.7%. As the amount
of light traveling toward the light facing surface 10s3
increases, the amounts of light measured at the points B and
D 1increase, so that the ratio of light amount A/light amount
B and the ratio of light amount C/light amount D decrease.
That 1s, 1t can be ascertained that the light guide plate 10
including the optical pattern 70 according to an exemplary
embodiment of the present invention 1s effective 1 improv-
ing the straightness of the light path.

Hereinatter, optical patterns according to other exemplary
embodiments will be described. In the following exemplary
embodiments, a description of the same configuration as that
of the previously described exemplary embodiment will be
omitted or simplified, and differences will be mainly
described.

FIGS. 12 to 16 are sectional views of an optical member
showing the shape and arrangement of a second pattern of
optical patterns according to various exemplary embodi-
ments.

Referring to FIG. 12, the second pattern 72_1 of the
optical member 101 may be a truncated conical groove
whose top surface 1s elliptical. Specifically, the long side of
the ellipse forming the top surface may be parallel to the
length direction of the first pattern 71_1. In this case, the
second pattern 72_1 may guide the traveling path of light
toward the display panel 300 and may also guide the
traveling path of light toward the light facing surface 10s3.
Therefore, the Iluminance umiformity can be further
improved.

Referring to FIG. 13, the second pattern 72_2 of the
optical member 102 may be a concave groove having a
shape 1 which two hemispheres of different diameters are
laminated. Generally, the concave groove may have a shape
in which a hemisphere of a smaller diameter 1s laminated on
a hemisphere of a larger diameter, but 1s not limited thereto.
However, when the second pattern 72_2 1s formed by an
imprinting method, an intaglio groove having a reverse
tapered shape cannot be formed.

Referring to 14 and 135, the second pattern 72_3 of the
optical member 103 may have a convex pattern shape
protruding from the surface of the first pattern 71_3. In an
exemplary embodiment, the second pattern 72_3 may be a
dome-shaped convex pattern. In another exemplary embodi-
ment, the second pattern 72_3 may be a convex pattern
protruding 1 a conical shape. However, the shape of the
second pattern 1s not limited as long as 1t can perform a
function of the second pattern 72_3 such as a truncated
conical shape, a square truncated pyramid shape, or the like.
Even 1n the case where the second pattern 72_3 1s a convex
pattern, similarly to the case of the concave pattern, it 1s
possible to perform a function of changing the path of light
toward the display panel 300 by adjusting the path of the
light totally reflected 1n the light guide plate 10 and the first
pattern 71_3.

In addition, when the second pattern 72_3 has a convex
pattern shape, 1t 1s possible to increase the light emission
clliciency of the second pattern 72_3 through surface treat-
ment such as haze treatment of the second pattern 72_3

When the second pattern 72_3 has a convex pattern shape,
the height of the base portion 71a_3 of the first pattern 71_3
may be lower than the height of the base portion 71a of the
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first pattern 71, compared to when the second pattern 72 has
a concave groove shape. In this case, the height of the
pattern portion 715_3 of the first pattern 71_3 can be
increased, and thus the straightness of the light path can be
improved.

Referring to FIG. 16, the second patterns 72_4 of the
optical member 104 may be wrregularly arranged with an
increase in density from the light imncidence surface 10s1
toward the light facing surface 10s3. Specifically, the second
patterns 72_4 may be randomly arranged without intervals
defined 1n the width and length directions of the first pattern
71_4.

As described above, the optical pattern 70, as a single
pattern 1n which the first pattern 71 and the second pattern
72 are integrated, can perform both a function of guiding
light from the light incidence surface 10s1 toward the light
facing surface 10s3 and a function of changing the path of
the light toward the display panel 300.

FIG. 17 1s a sectional view of an optical member accord-
ing to another exemplary embodiment.

Referring to FI1G. 17, the side surface 70_3s of the optical
pattern 70_S may be located inward the side surface 20s of
the low refractive layer 20 from the light incidence surface
1051 of the light guide plate 10 of the optical member 105.
That 1s, the shortest distance from the light incidence surface
10s1 of the light guide plate 10 to the side surtace 20s of the
low refractive layer 20 may be less than the shortest distance
from the light incidence surtace 10s1 of the light guide plate
10 to the side surface 70_5s of the optical pattern 70_S5.

The emission amount of light on the upper surface 10a of
the light guide plate 10 may differ for each region. For
example, 1in the vicinity of the light incidence surface 10s1,
a relatively large amount of light enters the upper surface
10a of the light guide plate 10 at an angle smaller than the
critical angle of total reflection. Therefore, in the vicinity of
the light incidence surface 10s1, the emission amount of
light may be greater than that 1n other regions. Furthermore,
when the low refractive layer 20 1s disposed on the upper
surface 10a of the light guide plate 10 so as to integrate
them, the critical angle becomes larger than that of an air
layer, and the emission amount of light 1n the vicinity of the
light incidence surface 1051 can be further increased. Like
this, the light incidence surface 10s1 of the light guide plate
10 may have a larger emission amount of light than the
central portion thereof, which can be viewed as light leakage
in a display screen. The side surface 70_5s of the optical
pattern 70_5 may be disposed mnward from the light inci-
dence surface 10s1 at a predetermined distance to reduce
light leakage at the light incidence surface 10s1.

FIG. 18 1s a sectional view of an optical member accord-
ing to still another exemplary embodiment.

Referring to FIG. 18, the second pattern 72_6 of the
optical member 106 may be omitted in the region adjacent
to the light incidence surface 10s1. Considering that the
second pattern 72_6 has an effect of guiding light toward the
display panel 300, the second pattern 72_6 may not be
formed 1n the region adjacent to the light incidence surface
10s1 where a light leakage phenomenon occurs.

FIG. 19 1s a sectional view of an optical member accord-
ing to still another exemplary embodiment.

Referring to FIG. 19, the section of the second pattern
72_7 1n the region adjacent to the light incidence surface
10s1 of the optical member 107 may be a right triangle.
Specifically, one side orthogonal to the surface of the first
pattern 71_7 1s disposed to be relatively adjacent to the light
incidence surface 10s1, and the hypotenuse of the right angle
may be disposed to be relatively adjacent to the light facing
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surface 10s3. The light incident through the light incidence
surface 10s1 may be totally reflected at the optical interface
formed by the hypotenuse of the second pattern 72_7 and the
air layer to travel toward the light facing surface 10s3.

As the distance from the light incidence surface 10s1
increases, the angle formed by the one side of the second
pattern 72_7 and the surface of the first pattern 71_7
becomes smaller than 90°. That 1s, as the distance from the
light 1ncidence surface 10s1 increases, the section of the
second pattern 72_7 may have a shape similar to an equi-
lateral triangle or an i1sosceles triangle.

As described above, the light totally reflected by the
second patterns 72_5,72_6, and 72_7 1n the region adjacent
to the light incidence surface 10s1 travels toward the light
facing surface 10s3, thereby preventing the light leakage
phenomenon and increasing the luminance umiformaty.

FIG. 20 1s a sectional view of an optical member accord-
ing to still another exemplary embodiment.

Referring to FIG. 20, an auxiliary member 73 may be
interposed between the light guide plate 10 and optical
pattern 70_8 1n the optical member 108. The auxiliary
member 73 may be an adhesion assisting member for
increasing the coupling force between the optical pattern
70_8 and the light guide plate 10, or may be a refractive
index adjusting member for adjusting a refractive index, but
the present invention 1s not limited thereto. In an exemplary
embodiment, when the light guide plate 10 and the optical
pattern 70_8 have different refractive indexes, the auxiliary
member 73 may be a refractive index adjusting member
having a refractive index corresponding to a middle value of
the refractive indexes of the light guide plate 10 and the
optical pattern 70_8. That 1s, when the refractive index of the
light guide plate 10 1s about 1.5 and the refractive index of
the optical pattern 70_8 1s about 1.6, an auxiliary member 73
having a refractive index of about 1.55 may be interposed
between the light guide plate 10 and the optical pattern 70_8.

The auxiliary member 73 may be disposed on the same
region as the optical pattern 70_8 on the plane. That 1s, the
auxiliary member 73 may be disposed over the entire surface
of the lower surface 105 of the light guide plate 10 and may
be spaced apart from the side surface 10s of the light guide
plate 10 by a predetermined distance.

FIG. 21 1s a sectional view of an optical member accord-
ing to still another embodiment.

Referring to FIG. 21, the optical patterns 11 and 12 of the
optical member 109 may be integrally formed with the light
guide plate 10. That 1s, the optical patterns 11 and 12 may
be formed 1n the shape of the light guide plate 10 1tself. In
this case, the first pattern 11 may be patterned simultane-
ously with the formation of the light gmide plate 10. When
the first pattern 11 1s formed in the shape of the light guide
plate 10 1itself, the base portion may be omitted. In other
words, since the light guide plate 10 and the pattern portion
are continuous, the light guide plate 10 supports the pattern
portion, so that a separate base portion may not be required.

In an exemplary embodiment, the first pattern 11 may be
formed by an extrusion method, and the second pattern 12
may be formed by directly irradiating the first pattern 11
with a laser. When the first pattern 11 1s formed by the
extrusion method, the side surface 10s of the light guide
plate 10 and the side surface 11s of the first pattern 11 may
be substantially aligned with each other. However, the
present invention 1s not limited thereto, and the side surface
11s of the first pattern 11 may be located inward with respect
to the side surface 10s of the light guide plate 10.

In addition, when the laser 1s used, the second pattern 12
can be patterned more delicately.
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The aforementioned optical member can be applied to a
display device, a lighting device, and the like. Herematfter,
an exemplary embodiment of a display device including an
optical member will be described 1n detail.

FIG. 22 1s a sectional view of a display device according
to an exemplary embodiment.

Referring to FIG. 22, a display device 1000 includes a
light source 400, an optical member 100 disposed on an
emission path of the light source 400, and a display panel
300 disposed over the optical member 100.

As the optical member 100, all of the aforementioned
optical members may be applied. FIG. 22 illustrates a case
where the optical member of FIG. 2 1s applied.

The light source 400 1s disposed near one side of the
optical member 100. The light source 400 may be disposed
adjacent to the light incidence surface 10s1 of the light guide
plate 10 of the optical member 100. The light source 400
may include a plurality of point light sources or line light
sources. The point light source may be a light emitting diode
(LED) light source 410. The plurality of LED light sources
410 may be mounted on a printed circuit board 420. The
LED light source 410 may emit blue light.

The blue light emitted from the LED light source 410 1s
incident on the light guide plate 10 of the optical member
100. The light guide plate 10 of the optical member 100
guides light and emits the light through the upper surface
10a or lower surface 105 of the light guide plate 10. The
wavelength conversion layer 30 of the optical member 100
converts a part of the blue light incident from the light guide
plate 10 into light of another wavelength such as green light
or red light. The converted green light or red light 1s ematted
upward together with the unconverted blue light and pro-
vided toward the display panel 300.

The display device 1000 may further include a reflection
member 250 disposed under the optical member 100. The
reflection member 250 may include a retlective film or a
reflective coating layer. The reflection member 2350 retlects
the light emitted to the lower surtace 105 of the light guide
plate 10 of the optical member 100 and enters the retlected
light mto the light guide plate 10 again.

The display panel 300 1s disposed over the optical mem-
ber 100. The display panel 300 receives light from the
optical member 100 and displays a screen. Examples of the
light-receiving display panel receiving light and display a
screen may 1nclude a liquid crystal display panel and an
clectrophoretic panel. Hereimnalfter, a liquid crystal display
panel will be exemplified as the display panel. However, the
present invention 1s not limited thereto, and other various
light-recerving display panels may be used.

The display panel 300 may include a first substrate 310,
a second substrate 320 facing the first substrate 310, and a
liquid crystal layer (not shown) disposed between the first
substrate 310 and the second substrate 320. The first sub-
strate 310 and the second substrate 320 overlap each other.
In an embodiment, any one substrate may be larger than the
other substrate, and may thus further protrude outward. FIG.
22 1llustrates a case where the second substrate 320, which
1s disposed on the first substrate 310, 1s larger than the first
substrate 310 and thus, protrudes from a side where the light
source 1s disposed. The protruding region of the second
substrate 320 may provide a space for mounting a driving
chip or an external circuit board. Unlike the 1llustrated case,
the first substrate 310, which is disposed beneath the second
substrate 320, may be larger than the second substrate 320
and thus, may protrude outward. In the display panel 300, a
region where the first substrate 310 and the second substrate
320 overlap each other, excluding the protruded region, may
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be substantially aligned with the side surface 10s of the light
guide plate 10 of the optical member 100.

The optical member 100 may be coupled with the display
panel 300 through an inter-module coupling member 610.
The inter-module coupling member 610 may have a rect-
angular frame shape. The inter-module coupling member
610 may be disposed at the edges of the display panel 300
and the optical member 100, respectively.

In an exemplary embodiment, the lower surface of the
inter-module coupling member 610 1s disposed on the upper
surface of the passivation layer 40 of the optical member
100. The mnter-module coupling member 610 may be dis-
posed such that 1ts lower surface overlap only the upper
surtace 30a of the wavelength conversion layer 30 and does
not overlap the side surface 30s of the wavelength conver-
sion layer 30, on the passivation layer 40.

The inter-module coupling member 610 may include a
polymer resin or an adhesive tape.

The inter-module coupling member 610 can further a light
transmission blocking function. For example, the inter-
module coupling member 610 may contain a light absorbing,
material such as a black pigment or dye, or may include a
reflective matenal.

The display device 1000 may further include a housing
500. The housing 500 1s open at one side, and includes a
floor 510 and a side wall 520 connected to the floor 510. The

light source 400, an assembly of the optical member 100 and
the display panel 300, and the reflection member 250 may be
accommodated 1n the space defined by the floor 5310 and the
side wall 520. The light source 400, the assembly of the
optical member 100 and the display panel 300, and the
reflection member 250 may be disposed on the floor 510 of

the housing 500. The height of the side wall 520 of the
housing 500 may be substantially the same as the height of
the assembly of the optical member 100 and the display
panel 300 provided in the housing 500. The display panel
300 1s disposed adjacent to the upper end of the side wall of
the housing 500, and they may be coupled to each other by
a housing coupling member 620. The housing coupling
member 620 may have a rectangular frame shape. The

housing coupling member 620 may include a polymer resin
or an adhesive tape.

The display device 1000 may further include at least one
optical film 200. One optical 1ilm 200 or a plurality of optical
films 200 may be accommodated in a space surrounded by
the imter-module coupling member 610 between the optical
member 100 and the display panel 300. The side surfaces of
the optical film (200) may be 1n contact with the mner side
surfaces of the inter-module coupling member (610) to be
attached thereto. FIG. 22 illustrates a case where the optical
film 200 and the optical member are spaced apart from each
other, and the optical film and the display panel are spaced
apart from each other, respectively, but the spaces therebe-
tween are not necessarily required.

The optical film 200 may be a prism film, a diffusion film,
a micro-lens film, a lenticular film, a polarizing film, a
reflective polanizing film, a retardation film, or the like. The
display device 1000 may include a plurality of optical films
200 of the same kind or different kinds. When the plurality
of optical films 200 are applied, the optical films 200 may be
disposed to overlap each other, and the side surfaces thereof
may be in contact with the inner surfaces of the inter-module
coupling member 610 to be attached thereto. The optical
films 200 may be spaced apart from each other, and an air
layer may be disposed between the optical films 200.
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Hereinatter, a method of manufacturing a light guide plate
including an optical pattern according to an exemplary
embodiment will be described with reference to FIGS. 23 to
33.

FIG. 23 1s a flowchart 1llustrating a method of manufac-
turing an optical member according to an exemplary
embodiment of the present invention.

Referring to FIG. 23, the method of manufacturing an
optical member according to an exemplary embodiment of
the present invention includes a process of forming an
optical pattern on a light guide plate using a stamper. First,
a method of manufacturing a stamper will be described.

Referring to FIGS. 23 and 24, a master substrate 1000
provided with a first master pattern 1010 having the same
shape as the first pattern 71 1s prepared (S21). The master
substrate 1000 may be made of PMMA (polymethyl meth-
acrylate), PC, PET, or the like. The first master pattern 1010
may have a shape of the master substrate 1000 1tself. For
example, a pattern may be formed simultaneously with the
extrusion of a substrate using a pattern roll (not shown). The
master substrate 1000 1s a hexagonal column-shaped sub-
strate having a rectangular planar shape, and the upper
surface of the master substrate 100 may be continuously
engraved with the first mater pattern 1010 having a lenticu-
lar shape 1n one direction.

Subsequently, as shown in FIG. 25, a second master
pattern 1020 1s formed on the surface of the first master
pattern 1010 of the master substrate 1000 (S22). The second
master pattern 1020 may be formed by applying a laser. The
laser may be applied according to a predetermined position.
That 1s, the second master pattern 1020 may be predeter-
mined to have the same arrangement as the second pattern
72. The width or depth of the second master pattern 1020
may be controlled by the wavelength, energy, 1rradiation
time, wrradiation angle, and the like of the laser. Here, the
second master pattern 1020 1s formed to have the same shape
as the second pattern 72. That 1s, the second master pattern
1020 may have a conical shape whose bottom surface 1s
clliptical as shown 1n FIGS. 8 and 9, or may have a truncated
cone shape as shown 1n FIG. 12. The second master pattern
1020 may have a smooth surface, but 1s not limited thereto,
and may have a non-smooth surface depending on the kind
of the laser. Further, the second master pattern 1020 may be
formed by applying the laser one time, but may also be
formed by applying the laser several times according to the
desired shape and depth.

As a result, the master substrate 1000 may be formed to
have the same master patterns 1010 and 1020 as the optical
pattern 70.

Subsequently, as shown 1n FIGS. 26 and 27, a resin 1s
applied onto one surface of the master substrate 1000, and
then cured to form a stamper 2000 (523, S24). Here, one
surface of the master substrate 1000 refers to a surface on
which the first master pattern 1010 and the second master
pattern 1020 are formed.

More specifically, a resin for a stamper 1s applied onto one
surface of the master substrate 1000 using a slit nozzle. The
resin for the stamper may be made of a transparent material
through which ultraviolet rays can pass. Subsequently, the
resin 1s cured by ultraviolet irradiation and/or heat irradia-
tion, and then the cured resin 1s separated from the master
substrate 1000 to complete the stamper 2000. The stamper
2000 1s provided with patterns 2010 and 2020 having a
shape opposite to that of the patterns 1010 and 1020 formed
on the master substrate 1000. That 1s, an intaglio pattern
2010 having a semicircular cross section may continuously
formed in a line shape 1n one direction, and an emboss
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pattern 2020 having a conical shape whose bottom surface
1s elliptical may be formed on the intaglio pattern 2010.

Next, a method of manufacturing an optical pattern using
a stamper will be described with reference to FIGS. 23 and
28 to 30.

Referring to FIGS. 23 and 28, a light guide plate 10
having been subjected to a cleaning process 1s prepared
(S11). In the drawings, the light guide plate 10 1n which the
low refractive index layer 20, the wavelength conversion
layer 30, and the passivation layer 40 are integrated with
cach other on the upper surface thereof 1s exemplified, but
the present invention 1s not limited thereto. That 1s, an
optical pattern may formed on the light gmide plate 10 by a
method to be described later, and then the low refractive
layer 20, the wavelength conversion layer 30, and the
passivation layer 40 may be formed thereon.

Referring to FIGS. 23 and 29, a resin 80 1s applied to the
lower surface 106 of the light guide plate 10 using a slit
nozzle (S12). The resin 80 may be applied to a thickness of
about 40 um or less. Generally, when the resin 80 1s
UV-cured, the longer the time of exposure to ultraviolet rays,
the greater the possibility of the resin 80 becoming yellow-
1sh. When the thickness of the resin 80 1s 40 um or less, the
resin 80 can be eflectively cured without yellowing of the
resin 80. The lower limit of the thickness of the resin 80 1s
not limited, but 1t 1s preferable to apply the resin 80 to a
thickness of 20 um or more 1n consideration of the thickness
of the optical pattern 70 to be formed later.

The resin 80 may be applied to a position spaced inward
from the side surface 10s of the light guide plate 10 by a
predetermined distance. That 1s, the resin 80 may be applied
to the edge of the light guide plate 10 with a predetermined
margin. Therefore, 1t 1s possible to prevent the resin 80 from
overflowing the side surface 10s of the light guide plate 10
during imprinting.

The resin 80 may be composed of a material including a
base resin, a UV mitiator, and a binder. The base resin may
be acrylate, urethane, urethane acrylate, silicone, epoxy or a
combination thereol. However, the present invention 1s not
limited thereto, and the base resin 1s not limited as long as

it has a suthicient bonding force with the light guide plate 10.

Referring to FIGS. 23 and 30, patterns 81 and 82 are
formed on the resin 80 using the stamper 2000 having the
emboss pattern 2010 and the intaglio pattern 2020 formed
thereon (S13). That 1s, when the stamper 2000 presses the
resin 80, the patterns 2010 and 2020 of the stamper 2000 are
transierred to the resin 80, so that the optical patterns 81 and
82 opposite to the patterns 2010 and 2020 in shade are
formed. For example, the first pattern 81, which 1s a len-
ticular pattern continuously formed 1n one direction, and the
second pattern 82, which 1s a conical intaglio pattern, may
be formed.

Next, as shown 1n FIGS. 23 and 31, ultraviolet rays (UV)
are applied onto the stamper 2000 to temporarily cure the
resin 80 (S14), and then the stamper 2000 1s removed (S15).
When the resin 80 1s temporarily cured, the bonding force
between resin particles, so as to prevent the resin particles
from falling off at the time of detaching the stamper 2000
from the resin 80.

Subsequently, as shown 1n FIG. 32, the resin 80 1s directly
irradiated with ultraviolet rays (UV) to be subjected to final
curing, thereby forming the optical pattern 70 (516).

As described above, the first pattern 71 and second pattern
72 of the optical pattern 70 of the optical member 100 may
be simultaneously formed by an imprinting method. That 1s,
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the first pattern 71 and the second pattern 72 are formed at
the same time, thereby simplifying a process and reducing a
COst.

The method of forming the optical pattern 70 has been
exemplified as described above, but the present invention 1s
not limited thereto.

As another example, the optical pattern 70 may be formed
by forming a light guide plate 10 integrated with a first
pattern 71 using a pressing method and forming a second
pattern 72 on the surface of the first pattern 71 using a laser.
That 1s, the light guide plate 10 integrated with the optical
pattern 70 may be manufactured using the same method as
the method of manufacturing the master substrate 1000
shown 1n FIG. 20.

Hereinatter, a method of manufacturing a light guide plate
including an optical member according to another exem-
plary embodiment of the present invention will be described
with reference to FIGS. 34 to 37. For the convenience of
explanation, a description of the same method as that of the
previously described exemplary embodiment will be omut-
ted or simplified, and diflerences will be mainly described.

Referring to FIGS. 34 to 37, an optical pattern 70_3 1n
which the second pattern 72 1s a convex pattern 72_3
protruding from the first pattern 71 may be formed using a
lithography method. The method of forming the optical
pattern 70_3 1s generally the same as the atorementioned
method of forming the optical pattern 70 1n that a stamper
2000_1 1s prepared using a master substrate 1000_1, and the
lower surface 106 of the light guide plate 10 1s imprinted
using the stamper 2000_1 to form the optical pattern 70_3.
However, the method of forming the optical pattern 70_3 1s
different from the aforementioned method of forming the
optical pattern 70 1n that a convex pattern 1020_1 1s formed
on a first master pattern 1010_1 using a lithography method
as shown 1n FIG. 35 instead of the step (S22) of forming a
groove 1n the master substrate using a laser. In this case, the
stamper 2000_1 1s provided thereon with an intaglio pattern
2010_1 opposite to the first master pattern 1010_1 1n shade
and an intaglio pattern 2020_1 opposite to the concave
pattern 1020_1 formed by lithography in shade.

Subsequently, the stamper 2000_1 presses the resin
applied on the lower surface 1056 of the light guide plate, so

as to form an optical pattern 70_3 including a first pattern
71_3 and a second pattern 72_3 opposite to the patterns
2010_1 and 2020_2 of the stamper 2000_1 1n shade.

Even when forming the optical pattern 70_3 using a
lithography method, the first pattern 71_3 and the second
pattern 72_3 may be simultaneously formed by an imprint-
ing method, thereby simplifying a process and reducing a
COST.

As described above, according to the optical member
according to an exemplary embodiment, a light guide func-
tion with excellent light straightness can be performed.
Further, according to the optical member according to some
exemplary embodiments, a wavelength conversion function
can be performed as an integrated single member together
with the light gmide function, and the deterioration of the
wavelength conversion layer can be prevented by the sealing
structure. The integrated single member has a relatively
small thickness, and can simplily an assembling process of
the display device.

Although certain exemplary embodiments and implemen-
tations have been described herein, other embodiments and
modifications will be apparent from this description.
Accordingly, the mventive concept 1s not limited to such
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embodiments, but rather to the broader scope of the pre-
sented claims and various obvious modifications and equiva-
lent arrangements.

What 1s claimed 1s:

1. An optical member, comprising:

a light guide plate;

a low refractive layer disposed on an upper surface of the
light guide plate and having a lower refractive 1index
than the light gmide plate;

a wavelength conversion layer disposed on the low refrac-
tive layer;

a passivation layer disposed on the wavelength conver-
ston layer and covering a side surface of the wave-
length conversion layer and a side surface of the low
refractive layer; and

an optical pattern formed on a lower surface of the light
guide plate,

wherein:

a portion of the passivation layer directly contacts the
upper surface of the light guide plate and does not
overlap the low refractive layer 1n a direction perpen-
dicular to the upper surface of the light gmide plate; and

the side surface of the wavelength conversion layer and a
side surface of the passivation layer are inclined rela-
tive to the upper surface of the light guide plate.

2. The optical member of claim 1, wherein the optical
pattern includes a first pattern having a line shape extending,
in one direction and a plurality of second patterns formed on
the first pattern.

3. The optical member of claim 2, wherein the first pattern
comprises a base portion and a pattern portion protruding
from the base portion, and the plurality of second patterns 1s
disposed on a surface of the first pattern and has an uneven
shape.

4. The optical member of claim 3, wherein the uneven
shape of the second pattern 1s a concave pattern shape
recessed from the surface of the first pattern or a convex
pattern shape protruding from the surface of the first pattern.

5. The optical member of claim 3, wherein each of the
second patterns has a conical shape whose bottom surface 1s
clliptical.

6. The optical member of claim 2, wherein the light guide
plate includes a light incidence surface, and the first pattern
extends 1n a direction perpendicular to the light incidence
surface.

7. The optical member of claim 6, wherein the arrange-
ment density of the plurality of second patterns increases as
a distance from the light incidence surface increases.

8. The optical member of claim 2, wherein the first pattern
has a lenticular shape.

9. The optical member of claim 2, wherein a side surface
of the optical pattern 1s aligned with a side surface of the low
refractive layer, or 1s located inward from the side surface of
the low refractive layer.
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10. The optical member of claim 2, wherein the first
patterns are repeatedly disposed 1n parallel along a direction
intersecting the one direction, and the second pattern has an
uneven shape formed on a surface of the first pattern.

11. The optical member of claim 1, wheremn the light
guide plate and the passivation layer include an mnorganic
material.

12. The optical member of claim 1, wherein the low
refractive layer has a refractive index of 1.2 to 1.4.

13. The optical member of claim 1, wherein the low
refractive layer includes a void.

14. A display device, comprising:

a light guide plate;
a low refractive layer disposed on an upper surface of the

light guide plate and having a lower refractive index
than the light gmide plate;

a wavelength conversion layer disposed on the low refrac-
tive layer;

a passivation layer disposed on the wavelength conver-
ston layer and covering a side surface of the wave-
length conversion layer and a side surface of the low
refractive layer;

an optical member including an optical pattern disposed
on a lower surface of the light guide plate;

a light source disposed at one or more sides of the light
guide plate; and

a display panel disposed over the optical member,

wherein:

a portion of the passivation layer 1s 1n direct contact with
the upper surface of the light guide plate and does not
overlap the low refractive layer 1n a direction perpen-
dicular to the upper surface of the light guide plate; and

the side surface of the wavelength conversion layer and a
side surface of the passivation layer are inclined rela-
tive to the upper surface of the light guide plate.

15. The display device of claim 14, wherein the optical
pattern comprises a first pattern having a line shape extend-
ing 1n one direction and a plurality of second patterns formed
on the first pattern.

16. The display device of claim 15, wherein the first
pattern comprises a base portion and a pattern portion
protruding from the base portion, and each of the plurality
of second patterns has a groove shape recessed from a
surface of the first pattern or a convex shape protruding from
the surface of the first pattern.

17. The optical member of claim 1, further comprising an
auxiliary member disposed between the light guide plate and
the optical pattern,

wherein the auxiliary member directly contacts the light
guide plate and the optical pattern.
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